Background {#Sec1}
==========

Maternity Waiting Homes (MWHs) are residential facilities located within hospitals or health centers to accommodate women in their final weeks of pregnancy and a strategy to "bridge the geographical gap" in obstetric care between rural areas with poor access to functioning facilities, and urban areas where maternity services are available. MWHs offer a low-cost way to bring women closer to obstetric care as one component of a comprehensive package of essential obstetric services \[[@CR1]\]. MWHs have been endorsed by the World Health Organization (WHO) as one component of a comprehensive package to reduce maternal morbidity and mortality \[[@CR2]\]. Maternal deaths around the world dropped from about 532,000 in 1990 to an estimated 303,000 at the end of the Millennium Development Goals (MDGs) \[[@CR3]\]. Between 1990 and 2015 the Maternal Mortality Ratio (MMR) has been reduced from 385 to 216 per 100,000 live births globally and from 987 to 546 in sub-Saharan Africa (SSA) \[[@CR4]\]. The 2016 Ethiopian Demographic Health Survey (EDHS) reported a MMR of 412 per 100,000 live births \[[@CR5]\]. In low-and middle-income countries, particularly SSA countries, MMRs are nearly 20 times higher than those in high-income countries \[[@CR4]\].

Pregnancy-related maternal mortality is usually affected by the "Three phases of Delay": first phase delay to decide to seek care in the community, second phase delay to reach appropriate facilities, and third phase delay in the provision of adequate care or receiving adequate care after reaching facilities \[[@CR6]\]. Though MWHs have existed in Ethiopia for more than three decades, it has been limited mainly to some hospitals making these inaccessible for most pregnant women \[[@CR7], [@CR8]\]. The recent expansion of MWHs to health centers is a breakthrough to bridge the geographic barriers to skilled care. MWHs are built to reduce second phase delays in reaching health facilities in time and it is an institution within easy reach of emergency obstetric and newborn care facilities, where women with high-risk pregnancies await the onset of labor during the final weeks of pregnancy \[[@CR8], [@CR9]\].

Cost, distance, and time needed to access care are major barriers to the effective utilization of maternal and child health care in poor and marginalized areas \[[@CR10]\]. Available data from a rapid assessment in Eritrea from September 2006 to August 2007 show that a case fatality rate of 1.9% among women who gave birth before the introduction of MWH, but no maternal mortality was recorded after its introduction from May 2008 to April 2009 \[[@CR11]\]. Institutional birth rates also increased with 56% in Eritrea after introducing MWHs \[[@CR11]\].

A comparative study in Attat and Butajira hospitals showed that pregnancy outcomes among those using MWHs were better than outcomes among non-users \[[@CR12]\]. The Ethiopian Ministry of Health (MOH) has made MWHs available in all health facilities throughout the country since 2015. Even though MWHs help to improve maternal health care, costs, distance, and time-related barriers are some of the challenges in using MWHs \[[@CR4], [@CR13]\]. In many health facilities, costs for MWHs have been covered with the support of the community, contributing food, and money for women staying in MWHs \[[@CR13]\]. Poor accessibility, financial unaffordability, lack of transport and women's inability to decide on their own to use MWHs are factors affecting institutional births rates in low-resource countries \[[@CR14]\].

Few studies, however, have been conducted in Ethiopia to assess women's intentions towards MWH's utilization during their last weeks of pregnancy, and findings of these few showed that only 55.1--57.3% of women have intentions to use MWHs \[[@CR15], [@CR16]\]. Therefore, this study aimed to assess intentions to use MWHs and associated factors among pregnant women in East Belessa district, northwest Ethiopia.

Methods {#Sec2}
=======

Study design and settings {#Sec3}
-------------------------

A community-based cross-sectional study was conducted among pregnant women in East Bellesa district, northwest Ethiopia from March to May 2018. The district is in the North Gondar administrative zone which is 720 km far from Addis Ababa (the capital city of Ethiopia). Total population of the district was 154,937 with 140,209 rural and 14,728 urban inhabitants \[[@CR17]\]. In the district, 35,889 women of reproductive age are estimated to live. The district has one public primary hospital, five health centers, twenty-three health posts, three private primary clinics, and one drug store. Point of service where women got educated about MWHs were home visits by Health Extention Workers (HEWs), ANC visits (84%), home visits by Health Development Armies (HDAs), women's conferences and other community events \[[@CR13]\]. All health centers and the hospital in the district have MWHs and provide free maternal health care including bed and food services. Many MWHs were built with community support, that usually contributed food items and money for women staying in these MWHs, a workforce to build MWHs, and wood and grass for construction. As a result, most MWHs had no budget allocated from government funds \[[@CR13]\].

Population and sampling procedures {#Sec4}
----------------------------------

All pregnant women in East Belesa district were the source population, while those who resided in the selected kebeles (the lowest administrative units in the country) were the study population. Participants who were critically ill during data collection were excluded. Men were not the study participants, and not interviewed.

The sample size was calculated using a single population proportion formula with an assumption of a 5% margin of error, 95% CI, 1.5 design effect, 5% non-response rate, and 57.3% proportion (P) of pregnant women intended to use MWHs in Jimma district, Southwest Ethiopia \[[@CR15]\]. The sample was 592; however, the estimated number of pregnant women in the study area was below 10,000 i.e. only 4639. As a result, we used finite population correction formula and our final sample size was 525. Two urban and six rural kebeles among 22 kebeles in the district were selected using the lottery method. The sample size was allocated proportionally to the expected number of pregnant women in different kebeles.

Finally, study participants were selected using a systematic sampling technique. Sampling interval was determined by dividing the total expected number of pregnant women by the sample size and the interval was three. The first study participant was selected through the lottery method, and then every third household was included. Furthermore, the next household was considered when there were no pregnant women in the selected household.

Pregnancy was ascertained by maternal self-report and presumptive signs and symptoms of pregnancy such as amenorrhea and/or increased uterine-size. Moreover, the Expected Date of Delivery (EDD) and Gestational Age (GA) were calculated by using the first day of the Last Normal Menstrual Period (LNMP) for women who remembered that and measuring the fundal height to estimate GA for women who did not remember their dates. Based on GA, decisions were made whether the pregnancy was term (\> 37 weeks) or not.

Measurements and variables {#Sec5}
--------------------------

Intention to use MWHs was measured using three questions: 1) I plan to use MWH for the last remaining 2--4 weeks of my current pregnancy; 2) I will make my effort to use MWH for my current pregnancy; 3) I intend to use MWH for my current pregnancy. Each question contains five points Likert scales (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree). As a result, the total score was 3--15, and women who scored ≥60% were considered as women who intended to use MWHs.

Knowledge of women about maternal healthcare and obstetric complications in our study was measured by using eight questions: 1) Have you ever heard about maternity waiting homes in health facilities? 2) Do you know about the danger signs of pregnancy? 3) Do you know your expected date of delivery? 4) Do you know your gestational age for your current pregnancy? 5) Do you know giving birth at home has a risk for women and newborns? 6) Do you know that using an MWH is important for pregnant women who need immediate obstetric care? 7) Do you know about birth preparedness and complication readiness? 8) Are there MWHs in your area? Each question contains 0 = no and 1 = yes. The total score ranged from 0 to 8 and a score of ≥60% was considered as knowledgeable.

Women's attitudes towards MWHs were measured using four questions: 1) For me using MWH is good; 2) For me using MWH is valuable; 3) For me using MWH is pleasant; 4) For me using MWH is beneficial. Each question contains five points Likert scales (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree). The total score was 4--20 and women who had scored ≥60% were considered as having favorable attitudes.

Furthermore, subjective norms (SN) towards MWH utilization, related to women's perceptions of social pressure to utilize MWHs, were measured by using five questions: 1) Most people who are important for me, think that I should use MWH; 2) Whether I use MWH or not is up to me; 3) Most women in my village/neighborhood use MWHs; 4) It is expected from me to use MWH; 5) Most people whose opinions I value, would approve of my using MWH. Each question contains five points Likert scales (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree). The total score was 5--25 and women who had scored ≥60% were considered as having positive SNs.

Perceived behavioral control (PBC) towards MWHs is an indicator of the extent to which women feel confident to utilize MWHs. PBC was measured by using three questions: 1) For me to use MWH is very easy in our community; 2) If I want, I am confident that I can use MWH in the last 2--4 weeks of my pregnancy; 3) Using MWHs is possible in our set up. Each question contains five points Likert scales (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree). The total score ranged from 3 to 15 and women who had scored ≥60% were considered as having positive PBC.

Mode of transport to health facilities was assessed through asking mode of transport during obstetric emergencies and women's responses were categorized as on foot/carried by others, private bus or ambulance. Distance to reach health facilities was measured by asking how long it would take to reach the nearest health center or hospital from their house on foot in minutes and categorized as less than 60 min and 60 min or more.

Obstetric history was assessed by asking previous obstetric characteristics and utilization of antenatal care, place of birth, postnatal care, stillbirth history, and facility type. A residence was considered to be urban if women for the last 6 months stayed in areas identified by the municipality as a town.

Wealth status was measured by assessing any property of households using principal component analysis. Wealth status was categorized as low (poor), medium, and high (rich). The source of information about MWHs has been assessed by using their most frequent source of information.

Intention to use MWHs was the dependent variable whereas factors such as socio-demographic and economic factors, maternal knowledge, attitude, subjective norm, perceived behavioral control, transportation, distance, and obstetric history were independent variables of the study.

Data collection tools and procedures {#Sec6}
------------------------------------

Data were collected using interviewer-administered structured questionnaires adapted from previous studies \[[@CR15], [@CR16], [@CR18]\]. The questionnaire was first prepared in English and translated to Amharic, and finally back to English to ensure consistency. Six diploma graduated midwives were recruited as data collectors and two Bachelor of Science (BSc) graduated midwives as supervisors. Two days of training was given for data collectors and supervisors on basic techniques of data collection. A pre-test was done among 26 women in west Bellesa district who had similar setups as the study area and some modifications such as language editing for ambiguous questions were made. Supervisors followed up the process of data collection daily, checked data for completeness and consistency, and communicated with the principal investigator to be able to take immediate measures.

Data management and analysis {#Sec7}
----------------------------

Data were analyzed using EPI -INFO version 7.1software and exported to SPSS version 20. To reduce missing data, we used double data entry methods. If we faced missing data, data were re-entered through retrieving data from hard copies. Data cleaning and close supervision were also conducted daily. Questionnaires, however, with incomplete and unretrievable data were considered as non-response. Completeness of the data was checked by running frequencies and cross-tabulation. Recoding, valuing, transforming, computing, and categorizing variables were done before analysis. Binary logistic regression was performed and those variables having *p*-values \< 0.2 were fitted into multivariable logistic regression analysis. In multivariable logistic regression analysis, adjusted Odds Ratio (aOR) with 95% CI and p-value \< 0.05 were used to identify factors associated with intentions to use MWHs.

Results {#Sec8}
=======

Socio-demographic characteristics {#Sec9}
---------------------------------

A total of 499 (95%) pregnant women participated in the study. Almost half (233/499; 47.9%) of the participants were in the age range of 25--34 years, the majority was unable to read and write (410/499; 82.2%), housewives (460/499; 92.2%), married (455/499; 91.2%), Orthodox Christians (481/499; 96.4%), rural residents (383/499; 76.8%) and (166/499; 33.3%) had the poorest wealth status (Table [1](#Tab1){ref-type="table"}). The study also revealed that 363/499 (72.7%) husbands were unable to read and write, and 442/499 (88.6%) were farmers. Twenty-one percent (105/499) of pregnant women made maternal health care decisions by themselves, 214/499 (42.9%) of them had good knowledge about maternal health care and pregnancy-related complications, 167/499 (33.5%) took more than an hour to reach the nearest health facility, and coming on foot or carried by others was means of transport for 232/499 (46.5%) of participants during emergencies. Health workers were the source of information about maternal health care for 347/499 (69.5%) women (Table [1](#Tab1){ref-type="table"}). Table 1Socio-demographic characteristics of pregnant women in East Bellesa district northwest Ethiopia, 2018VariablesCategoryFrequencyPercent (%)Age of women in years\<  2524549.125--3423346.7≥ 35214.2ResidenceRural38376.8Urban11623.2Maternal educationUnable to read and write41082.2Primary school6513.0Secondary and above244.8Maternal occupationHousewives46092.2Merchants265.2Government employees132.6Current marrital statusUnmarried448.8Married45591.2ReligionOrthodox48196.4Muslim183.6Husband's educationUnable to read and write36372.7Primary school9318.6Secondary and above438.6Husband's occupationFarmer44288.6Merchants377.4Government employee204.0Family size\<  318336.73--417234.5≥ 514428.9Wealth statusPoor16633.3Medium17535.1Rich15831.7Decision makerPartner13927.9Together25551.1Woman10521.0Time to reach nearest health facilityLess than 60 min33266.560 or more minutes16733.5Transport during emergencyOn foot/carried by others23246.5Private bus5611.2Ambulance21142.5Source of informationHealth care providers34769.5Health development army5711.4Mass media9519.0Knowledge of mothersNot knowledgeable28557.1Knowledgeable21442.9

Obstetric characteristics {#Sec10}
-------------------------

Among participants, 436/499 (87.4%) women had at least one previous birth (multigravida), 76/499 (15.2%) had five or more pregnancies, 363/499 (72.7%) had started ANC, and 219/436 (50.2%) had PNC for their previous births. Besides, 24/436 (5.5%) women had a previous history of MWH utilization and 19 of these women were referred by Health Extension Workers to MWHs, out of whom seven stayed more than 2 weeks in a MWH (Table [2](#Tab2){ref-type="table"}). Table 2Obstetric histories in East Bellesa district northwest Ethiopia, 2018VariablesCategoryFrequencyPercent (%)Gravidity\<  542384.8**≥** 57615.2ANC visitNo13627.3Yes36372.7Number of ANC visits (*n* = 363)17119.6212935.5311932.8**≥** 44412.1Type of HF for ANC (*n* = 363)Health post339.1Health center27375.2Hospital5715.7Gave childbirth previouslyNo6312.6Yes43687.4Place of last birth (*n* = 436)Health facility15635.8Home28064.2StillbirthNo45791.6Yes428.4AbortionNo45290.6Yes479.4Number of children06513.01--441382.8**≥**5214.2Postnatal care (*n* = 436)No21749.8Yes21950.2Use MWH previously (*n* = 436)No41294.5Yes245.5Referred by (*n* = 24)Self520.8HEWs1979.2Length of stay at MWH (in weeks) (*n* = 24)≤ 21770.8\> 2729.2Family attendant at MWH (*n* = 24)No one312.5Husband and his families1145.8Women' families1041.7Financial supporter in MWH (*n* = 24)Self625.0Husband / partner28.3Health facility1666.7

Intentions to use MWHs and behavioral characteristics {#Sec11}
-----------------------------------------------------

The study revealed that 326/499 (65.3%) women intended to use MWHs. Moreover, pregnant women had positive subjective norms (335/499; 67.1%), perceived behavioral control (332/499; 66.5%), and favorable attitudes (326/499; 65.3%) towards MWHs (Fig. [1](#Fig1){ref-type="fig"}). Fig. 1Intentions to use and behavioural characterstics towards MWHs among pregnant women in East Belessa district northwest Ethiopia, 2018

Factors associated with intentions to use MWHs {#Sec12}
----------------------------------------------

Women had higher odds of intending to use MWHs if they had attended ANC compared to those who did not (aOR 2.24; 95% CI 1.2--4.1). Women who made health care decisions by themselves (aOR 2.74; 95% CI 1.2--6.2) and were categorized as having medium (aOR 2.38; 95% CI 1.3, 4.5) and rich wealth status (aOR 4.21; 95% CI 2.1--8.4) were more likely to use MWHs compared to poor women (Table [3](#Tab3){ref-type="table"}). Table 3Factors associated with women's intentions to use MWHs in East Bellesa district northwest Ethiopia, 2018VariablesCategoryIntention to use MWHcOR (95%CI)aOR (95% CI)YesNoAge of women in yearsLess than 302831471130 or more43260.86 (0.5,1.5)0.97 (0.6,2.9)Current marital statusUnmarried291511Married2971580.97 (0.5,1.9)0.60 (0.2,1.6)Maternal educationUnable to read & write26015011Primary school48171.63 (0.9,2.9)1.78 (0.8,4.0)Secondary & above4861.73 (0.7,4.5)1.56 (0.4,6.1)Gravidity\<  526915411≥557191.72 (1.0,3.0)1.61 (0.6,4.2)Family size\<  312063113--4114581.03 (0.7,1.6)1.02 (0.5,2.0)≥ 592520.93 (0.6,1.5)0.85 (0.5,1.8)ANC visitNo775911Yes2491141.67 (1.1,2.5)2.24 (1.2,4.1) \*Decision-makerHusband746511Together (both)171841.79 (0.8,3.4)1.52 (0.4,2.6)Herself81242.96 (1.9,6.5)2.74 (1.2,6.2) \*Transport during emergencyFoot / carried by others1359511Private transport36201.25 (0.7,2.3)1.22 (0.5,3.0)Ambulance153581.83 (1.2,2.7)1.37 (0.8,2.4)Time to nearest health facilityLess than 60 min2151171160 or more minutes111561.08 (0.7,1.6)1.04 (0.5,1.4)Subjective normNegative5211211Positive274619.68 (6.3,14.9)5.14 (2.9,9.2) \*Attitudes towards MWHUnfavorable566811Favorable2701053.12 (2.1,4.8)1.86 (1.0,3.4) \*Perceived behavioural controlNegative5910811Positive267657.52 (5.0,11.4)4.74 (2.7,8.4) \*Wealth statusPoor917511Medium116591.62 (1.1,2.5)2.38 (1.3,4.5) \*Rich119392.51 (1.6,4.0)4.21 (2.1,8.4) \*Knowledge of womenNot knowledgeable14014511Knowledgeable186286.88 (4.3,10.9)6.40 (3.6,11.5) \**\*significant at p-value \< 0.05*

Women who had good knowledge about maternal health care and obstetric complications (aOR 6.40; 95% CI 3.6--11.5), positive SNs (aOR 5.14; 95% CI 2.9--9.2), positive PBC (aOR 4.74; 95% CI 2.7--8.4), and favorable attitudes (aOR 1.86; 95% CI 1.0--3.4) were more likely to use MWHs compared to those without those risk factors (Table [3](#Tab3){ref-type="table"}).

Discussion {#Sec13}
==========

Our study revealed that 65.3% of 499 women had intentions to use MWHs. This percentage is lower than in Wolaita Sodo town, Ethiopia (75.5%), and Nyanza Province, Kenya (76.9%) \[[@CR19]\]. It is higher, however, than in Jimma district, Ethiopia (57.3%) \[[@CR15]\], four districts of Eastern Gurage Zone, Southern Ethiopia (55.1%) \[[@CR16]\], and rural Kenya (45%) \[[@CR20]\]. Possible explanations may be differences in study participants, areas, period, and design. In some areas, the study was only conducted in health facilities among ANC attendants or urban dwellers who may have a better understanding of maternal health issues. On the other hand, some studies were done at the community level, particularly in rural settings. These women may have lower levels of awareness due to a lack of information about maternal health care, including MWHs.

Women who attended ANC had higher odds of intentions to use MWHs than participants who did not. This finding is supported by studies in Tsegedie, North Gondar, Bahir Dar town, and Tigray region, Ethiopia, \[[@CR21]--[@CR24]\]. The possible explanation may be fear of complications during childbirth as a result of education by midwives to use MWHs during ANC visits. Even women who attended ANC in health facilities without MWHs were advised to go and wait for birth in district hospitals or health centers with MWHs. Women attending ANC have the chance to familiarize themselves with the health facilities' environments. This may reduce unnecessary fear and stress related to institutional birth. Moreover, women may also be better informed about danger signs and obstetric complications that may occur during pregnancy and childbirth \[[@CR25]\].

Odds of intentions to use MWHs among respondents who decided by themselves were higher than in the case decisions made by their husbands. This is supported by studies in rural health centers in Amhara, Oromia, Southern Nations Nationalities and People (SNNP), and Tigray regions Ethiopia and Kenya \[[@CR13], [@CR20]\]. A possible explanation might be that husbands want their wives to stay at home until the expected date of delivery because of heavy workload and family care. Refusal of admission by husbands may be because of a lack of other adult caretakers at home. This could be the reason why women in remote areas are not motivated to come to MWHs because the whole household is dependent on women for all household support \[[@CR13]\]. On the contrary, studies in Attat hospital, Ethiopia \[[@CR26]\], rural southern Egypt (Upper Egypt) \[[@CR27]\], rural Zambia \[[@CR28]\] and Sierra Leone \[[@CR29]\] reported that husbands played important roles to encourage their wives to use MWHs. They possibly have positive attitudes towards MWHs and perceived benefits from using MWHs, including mitigating long distances and improving access to facility-based delivery care.

Women with a medium and rich wealth status had higher odds of intentions to use MWHs compared to women with poor wealth. This is in line with studies in rural Timor Leste, Mayan women in Guatemala, remote areas of Nepal, and Southern Lao PDR \[[@CR30]--[@CR34]\]. Possible explanations might be the costs of public transport and other costs associated with the use of MWHs. Availability of free ambulance services, lessening of costs associated with using MWHs, and subsequent institutional birth are important strategies for enhancing MWH utilization.

Women with knowledge about maternal services and obstetric complications, with favorable attitudes towards the overall evaluation of MWHs, positive subjective norms related to women's perceptions on social pressure and perceived behavioral control on the extent to which they feel confident to utilize MWHs had higher odds of using MWHs compared with their counterparts. The effect of woman's knowledge on MWHs is in line with studies in Timor Leste, Bangladesh, and Northern Sierra Leone \[[@CR29], [@CR35]--[@CR37]\]. Possible justification might be that women who are well aware of maternal healthcare services and obstetric complications may fear bad outcomes of birth at home. Similarly, women's favorable attitudes towards MWHs were in agreement with studies in Jimma district, Ethiopia, rural Zimbabwe, and Zambia \[[@CR15], [@CR28], [@CR38], [@CR39]\]. This might be due to the wrong perceptions of community members that women admitted to MWHs are lazy or careless to abandon their families \[[@CR13]\]. Respondents' subjective norms were also consistent with findings in Wolaita Sodo town and Jimma district, Ethiopia \[[@CR15], [@CR18]\]. Women with positive perceptions of social pressure may possibly have more inclination to utilize maternal healthcare services. Moreover, women's perceived behavioral control in our study was in line with studies in Jimma district, Ethiopia, and Kalomo, Zambia \[[@CR15], [@CR40]\]. Women who have positive perceived behavioral control may feel more confident to utilize MWHs.

Maternal knowledge, subjective norms, and wealth status had the highest odds for intentions to use MWHs. The more favorable attitudes and subjective norms, the greater perceived control resulted in stronger women's intentions to use MWHs with fewer worries about food shortages and the costs of transport \[[@CR15], [@CR38]\].

Limitation of the study {#Sec14}
-----------------------

One limitation of our study was that it could not show any cause-effect relationship. Beliefs of the women towards intentions to use MWHs may not be fully addressed since the study lacked a qualitative approach. We also did not address the needs and beliefs of the women's partners, indicating gender inequality bias.

Conclusion {#Sec15}
==========

Two third of the women in this study had the intention to use MWHs. Factors such as women's attitudes, subjective norms, perceived behavioral control, decision-making power, knowledge, wealth status, and ANC utilization were significantly associated with intentions to use MWHs. Improving women's attitudes and behavioral perceptions through awareness creation by continuous health education during ANC visits, devising strategies to improve wealth status, and strengthening women's decision-making power in the household may enhance women's intentions to use MWHs.
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